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Abstract 

PROBLEM TO BE SOLVED: To provide a method of pracdically manufacturing an optical system by applying a 
technology of removing a surface layer of a multilayer film, 
SOLUTION: The method comprises a board processing step 
and a specified surface roughness, a multilayer film forming 



to correct the surface shape of a multilayer film mirror, 
of processing mirror boards at specified shape accuracy 
^step of forming multilayer films on the mirror boards, an 



optical system assembling step of mounting the multilayer film mirrors in a tube to assemble an optical system, a wave 
front measuring step of measuring the wavefront aberration of the mirrors at an operating wavelength, a correction 
calculating step of calculating the correction of each mirror Wface shape from the measured wave front, if the 
measured wave front aberration lies outside a specified value, and a step of removing a specified thickness portion of 
the multilayer film to correct the mirror shape, followed by the assembling of the optical system and the measurement 
of the wave front aberration, and repeats a cycle of the corre :tion calculating step, multilayer film correcting process 
step, optical system assembling step and wave front aberration measuring step, until the wave front aberration satisfies 
the specified value. COPYRIGHT: (C)2003,JPO 
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*) t * if SranXf 5 XSSr#A Lfc C t Sr^iS 

[?s*^3i fi^Il^mI:©xelct5^^T. ^Mm<Dmm 
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T-l4gim^^ii/j:. 70nin£ilT©»«;'3«r*-t- 

[0003] ::©»[*«E-ettiKiS©Ja*rJ?:4s i 
jftV^©•e. Ji^-^SMSrfiJffl Ufc^^Jl5©3t^^^l4ffiffl 

i§iv^5lt^Sr#5#S1^5 7-'S;if*s^ffl$H5« 13.4 
nmftja©jfiS«e-C»4, *y:^7'>' (Mo) mti^D^^ 
(Si) JgS:S!S:lc8rBLfcMo/Si#SK^:fflv^5tjit^ 

lt-C67. 5%©SSt^iSr1#5 C t /»5-e# . 3niii#jfi 

©ffis«t-ei4, Moet'<y y -j^a (Be) ©^rsssi-n® 

l^fcMo/Be#®K?:fflv^5 i:iIAM-C70. 2%©RSt^Sr 
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FE=WFE/(2*n ^^'') [IttB] -(1) 

xm^<on. Rl^^^mx\tAki^tRM^<om:Ht^'t 
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^#/iif<o3&tg^}^J)nXS:5feJc?To-C, '^t^h^y-f& 

roj^m-e fiitfc'Hj i:V^5m^*54i:-CADXlSa«r^^ 
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[0 0 8 3] ;n<^J:5*R3ffi-*iSrfi?ft-f 5fc»<^(4s 0 
3 ic^l- J: p /iXm-C3t^^S:Mf^-rixtfJ:v\ 0 3 

Aixx€ ^ ^sm^mxu<om\:imiRi>i-i&MxjMAm 

9^#JgfiKoADXSrff5. S«^JgSliXlcJ:or^Jg*s 
SKfiKKxa. Jt^^mScxe, j^Si9J;£XS^Srff5, 

W«ttEl©xetP«coXS«riiftTVK, ffiiEfitf 

^xe i: ^®lgiEH*DXX@Sraji-t-.5 r t J: o T. 
StR^3^ADX{cJ;»)*feCfclEJg(4, SSbWlcajE^JxT 

[0 0 8 4] 

*«ffi5 7-iJ^?)«fi£Six-C*J0, PSPiB: (NA) i^O. 

2. M3, M4-Cm»iRii^tl. IfeElCi^tfe-rS, 05 
IC. r®3t^»Srfilfig-t-.5#?9- (M1~M4) 
J^&^t-, Ml. M3*5j:u!M4lc:r±. HtM^Btltib 

<o§Bn 1 1 d5|8:i:)-P,tt-cv>5. )t^(0-^7U- 

(0 0 8 51 *-f, '<i£«©5fSJ)0XftWlcJ;o-C=&l^« 
B5 7-«rJl!f^Lfc, msnm 

[iuis]-efcofc. =g-5 7-ictt. aaoxoapg-c?, ^» 

ffi^SJi-^-^ 1 4!Sr^^iJLr3oV^fc, 
10 0 8 61 i<om. Ml, M3*>J:U'M40?tfc«t 
M2©§)i3AtSrJgfiH-SSffi^JgaiXS:fTo)t, 

IttZh. AOX^SttO. 7~0. 9iun [RMS]|C^<J<|:LTV^ 

«f||-e(iS«^1-}gSDX<r)mic?i^<^aiJ;£SrfTofc!»s. 

[0 0 8 71 JJcC, «-5 7-©RWEI-. {EfflKfil3.4 
nnilc*fL-Cftig{b$flfcMo/Si#®KSrJi^^tfc. #® 
ieo^»!Sl46.8~7.3niD(Dteffl«-*>0 5 ^-ffi^^ST? 



[00881 iJ:!;:. rtibro^SKS 7-SriS1Sirtlc@ 

5 J; ffiSSiP^-* 1 4 SrSUSt LTfflv^fc. 4 
[0 0 8 91 3t¥^roKSl3.4njii|Ct5(j-5jSBlR 

(0 0 9 01 ftfc. mi^^iit.mmiisLmt%^fRWrm^ 

rnike#^a:«r/>'9;<-;{'t UTSaifllSrffofc. *|| 

(0 0 9 11 ftlc, iL0!-6»P)=8-5 7-Sr5t*)^UT, » 
WbfcttEftlcSfeoT, }g^^ro<^EADISrtTofc<, iUX 

Sip-^-^'l 4Sr?iJffiUfc. 
(0 0 9 21 jfeic, «-5 9-S^I?tm1Sl^:«a;^fji^-e)t 

^^J^Srm^itTT, ^gl3.4nm-C<D^SElDlil^S:!B!);^L 
fc. ^rW^s «-5 7-03«iE!jDXijt^^®ffiffithaySr 

-/w Krt©^-C<O/g-e0. 5niiiRMS£ilTICi-5 :i t i^Tt 
1t, 

(0 0 9 31 r©J:5»-LTS!f^UfciBS^3t^5^Sr, 0 
8Jcst-fJ:5*, EUvB3t$gBlci|a;^^.ii^•eB5t7^x 
hSr?Tofc, Ht, IRl~IR4l±fi9?^3t^^<OSit^T?*) 
PRl~PR4ll«J»5t^^<©S3t«-Cfe5, WttlJ'a: 

--x Mri-^;^^-^*)*, 

[0 0 9 4] l^—f^mi)^bmki^tl1tU—ftlt}t. 9 

icAMi-S. ^ur, fiaig)t^^<?5SMiaiRi~iR4»c:<t 
owiftsw^it. ^^i'Mofia§^®«s:Rae^-r5. -^t. 

M icjg^ S Jtfc.'^ - ^-jc J: o TSIt S Jtfcft X IS 
ta:l^)t^*<^)SW«EPRl~PR4lcJ:o-tnS»Klt$ 
/<^-v<o|fe«rl>*^^wffilcietfe-r*, 3ICEUVB 
3t$gH-CH:, SOnmU-.S (y'f XTV" K;^'^— ^) (OfflbSB 
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[00 9 5] (|ltfi092) *»M«:EUVB3t^®(7)S 
(NA) ;65o.25. f&^*5l/4-C. 1^ >f -/i- K4*<DB 

[0 0 9 6] ^^*<ow®SDxa^fftcJ:o■r**3* 

[RMS]t?&o:/to Ml. M3, ^X.XIMA<D'K 

[00 9 71 ^JclC, «-^9-cOE#tffi|C. ffiffljSgl3.4 

[0 0 9 81 Wc, ;iH^<^#SK^7-«r«lSl^lc:@ 

[0 0 9 91 &tC, )t^*<^S[;Sl3.4niDlC*3tt'5StffiiR 

<SrfflV^^PD I (Point Diffraction Interferometry) 

yUKrt(015^"CtTo;to «-aO;£ifel^^av>T. 13.2nm. 1 
3.4nin. 13. 6nm<7>=0<7>j6S-eJ6Bai)£SrtTV\ 

x(D^^^(Dm^^xm^Hn\.xw^i^mi:m . 

7nm [RMS]d>e)2.4nm [RMSlt^ffiffl'Cfcofco 
[0 1 0 01 a•J5£^i^yb^S®^R^^)t^^Kf^^^5- 

-(omiE&^unLito ^^y-(om^^m'rsim(DZe 

{bff»0/<7y-^tClt, ^^y-cDmi^^^^-t^Ze 



[0 1 0 ii mm^h^^y-im^x^x. js 

^y-m^<o'5!W.^\c^^mi&^^^u mxkcxox 
mm\cmiituontsmi:^&^Lx. Mxtomn^ui: 

[0102] fttc. *5 7-«rSt«Stail-j|a^5iA/-C* 
^^Srm^ilTT. K:gl3.4ninT*OK®»IXM^®J^U 
fco -to^s *^7-<D^^IE;!}DX<i:5fe^^O&Btfa!)Sr 

-/WKrt<O±T<O;S-C0.4nm [RMS]£ilTJC-rsr t 

[0 10 3] r(^<t5{-L"CSS!f^L3tSJ^3t^^^. E 

[0 10 4] 

i;65^fi6(C75:^>o-x?. 3t^*ojSBilXllS:{S«Lr4^^ 

mi] :^mm(Dmm(Dmmxh^^^^<ommi:u^ 
m2] mm(Dmm^^KXi>Rii&miSL^miE<om 
[1213] ^mm<Dik<Dmm(DMmxh^^^^(Dm^j: 

[[24] :*:^§^(Z>B-co^iS«»JT*fc5 4ft*«BSJK3t 

[05] SE-O^Jfifi^r*)5 4«c*«B«:iK3t^*«rl» 
^i-i>^^y-<D^iK^^i-mxh^o 
[El 6] ^ISco&S"CJ6BiR^Sr»l:£-r«>*feSriaM-r 

[0 7] Mo*5j:UfSi(^5>*SBRW*Sr^-rH-e*)So 
[0 8] ;Jt5:^^^jgffi-rsoic»ig/^©:Xjt63t^»*3j: 
E U vB3t3S®<^fll^^^-r 0 "Cfe So 

1 1 ■ MP 
1 2-*^!9^^t 
1 3-:ta®^ 
1 4 ••ffiSSJP^-:?' 
Ml-'M4-^7— (#JB1B^7— ) 
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IRl~lR4-BaM3fc*3R(OSIt» 



PR1~PR4 •Sfg3t^3R<Z>Stt«S 
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